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Study of a possibility of suppression of
the background by the way of the event
selection and an influence of the back-

ground on the calibration.



Used events with direct photons (v + jet)

and background (jet + jet) from Spring01
production

Parameters of the samples "1” — "3”
Parameter "1” "2 "3
Ptlin (GeV/e)| 20 40 | 100
Pty (GeV/c)| 40 100 | 200
P MiN 10 20 50
P Max 80 200 | 400
No of events | 50000 |50000 | 50000

Currentproductionhasbeencarriedout with
preliminaryselectionatthe PYTHIA level:

Inside 4x4-region (4x4 crystals)
—shouldbe e/~ with Pt > 5 GeV/c;

—asumof Pt of particles: Pt4x4> Pt) . :
—no hadronswith Pt > 10 GeV/c.

Inside R = 0.7 and outside 4x4-region
—any number of chargedparticles with Pt < 2GeV/c;
—a sum of Pt for neutral + charged particles with

- Pt>2GeV/c is < 20% Pt4x4;
—asumof Pt for all particlesis < 25% Pt4x4.



Backgroundscontents.
"~y —mesons’ —the photonsfrom°, n, w and K¥;

7 v—brem” —the photonswere emmitedfr om quarks.

Background study levels:

"PYTHIA " — CMSJET v.4.703 without field and
energy and spatial smearing;

"FIELD " — CMSJET with field and without energy
and spatial smearing;

"SMEAR” — CMSJET with field and energy and

spatial smearing;
"ORCA” — CMS121 + ORCA454



Influence of the background
on the calibration

The task of calibration is to reconstruct Et/¢
using Et7.
Ete = BtY

We have different values of disbalances:
Ag = (Et" — Et'!)g  — a case of signal events;

Ag.p = (Et" — Et'") ¢, p — a case of signal
+ background.

Thus background causesan error into the cali-
bration:
Agip — Ag

Futher we shall characterize backgroundsby:

e apart of background events B/(B+S);

e anerrors dsyp—0s = (Asyip — Ag)/Et7;
e andifferencecs . g—os (0 =RMS of Et'-Et/¢).



For background suppressionwe put con-
straints (selectioncuts) on the values:

Et'** — summarized Et in the R=0.7 outside 3x3
crystals,
A¢ —angle between "y" and jet
Et/¢?2 — Et of the second jet
Eto« — vector sum of Et outside 3x3 crystals and
outside jet

We study background with soft and hard cuts (1-7),
with the simultaneous limitation on the Et’*”, Ag...
The each of the selection cuts 1 — 7 is connected
with the efficiency of signal suppresion (Effs):

Selectioncuts| 1 |23 |4 /5|6 |7
Effs (%) 83/60(40|27/17/10| 5

We have at ORCA-level for Et7 = 100 GeV:

Selection cuts |1 (Effs=83%) | ... |7 (Effs=5%)
Et'*? max (GeV) 12 4
(180° — A¢°) max 38 15
Et/*2 max (GeV) 40 15
Et°“ max (GeV) 41 10




Case0 < EtY < 40GeV .
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Thebackgroundait ORCA-level is equalabout60% for
hardcuts(4-7) (instead30% withoutnoise(fig.b)). How-
ever, startingwith 3-4 cutsthebackgroundeadsto sys-
tematicerrorsof a calibration<1% (fig.c) andstatistic
errors< 2% (fig.d). At the sametime signalis sup-
pressedn to 3 times(fig.a).
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For higher Et” the situationwith backgrounds much
better In caseORCAwe have atcut4:

partof backgrounds 30% (fig. b)
andat cut 2 (Eff s=60%):

systematicaerror<1% (fig. c)
andstatisticerror <2% (fig. d).
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We canto reducea part of the backgroundn the se-
lectedeventsby usingEt’*”, A¢, Et/** andEt* cuts.
A, EtIe2 Etov suppresshebackgroundt PARTICLE,
FIELD, SMEAR, ORCA levelsequaly But backgroundsup-
pressiomt ORCA-level by Etij‘)l -cutworkedworsely
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The Etij‘)l distributionsfor bothsignalandbackground
at PARTICLE, FIELD, SMEAR andORCA levelsare
presentedhere. We canseethat the signaland back-
groundseparations notgoodat ORCA level. Thisfact
IS the main sourseof the degradationof situationwith
backgroundatthe ORCA level.
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Distributionsof the E noisein thecellsof EB, EE and
HCAL afterto 20 cuts.



c . 20-cut ot - = - 2.2c-cut - T
QL 600 o @ - -
2 Background + - 400
o L [ o [ -
— L ! o
$ 400+ (- 5 -
o o -
S i - £ 200
= 200 1 Signal =) L
= B .- = -
1 [
07 \-' ‘ Il Il Il ‘ Il Il Il ‘ Il Il Il 07 \_ Il ‘ Il Il Il ‘ Il Il Il
0 2 4a_ ... 8 0 2 2 6
Et™"y (GeV) Et™"y (GeV)
@ f - @« 3000
S - 2.4c0-cut Y = T 2.7c0-cut o .
D 300 e o s ]
D 1) - =
— 4— 200 — - -
o L o L 1
. 200 |— —
Qo - <5}
o] B o i !
= - € 100 L
= 100 — = = o]
0 = | _\ | TR B! 07_ | | I I
() 1 2 .3 4 0 1 2, 3
! i
Et™" (GeV) Et™, (GeV)
2 r [ F
= 200 c 400 [ 3.50-cut
S -
D L D r
o 150 w— 300
o o sl
et} - o -
O 1001 O 200 - -
e e C -
> oo = . = I _
= 50 =Z 100[
C Il Il Il Il C Il ‘ Il ‘ Il Il Il Il ‘ Il Il
° 1. 15 °% 0.5 1. 15 2
Et™"y (GeV) Et™, (GeV)

The EtiSOZ distributionsfor bothsignalandbackground

atORCAIeveISW|th differentcutsof the £ nojse.\We
canseethatthe signalandbackgroundseparations in-

comingagoodat 3o cut.
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An averagevalue of the 6Et” and E+'¢ at the ring
aroundof the direct photon(a) andjets (b). And the

differenced Et’¢t — §Et?. Jetsis shovn over R = 1.5.
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Ef fs dependensf S/B for different R;,,; and E,,;.
cuts. A more suppressiorof the backgroundwe are
gettingat0.7 < R;s, < 1.5.
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Ef fs dependensf S/ B for differentR;,,;. PARTICLE-
level andO RC A-level (30 cut). A moresuppressionf
thebackgroundve aregettingat 0.7 < R, < 1.5.
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Usedcuts R;,,; = 0.7, 1., 1.5 and3o-cutsis improv-
ing of S/ B fractionvalueapproximatly? times(ORCA
level).



Next step of the background study
IS taking in to account
e pile-up,

e v-trigger,
e 1 rejection.



